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Abstract 
 Postharvest heat treatments have been developed as chemical-free quarantine 
treatments requiring an optimum temperature condition to control insect pests without 
damaging the host. In banana fruits, heat treatments at 50°C for 10 min was efficient for 
mealybug control (Nakamura et al., 2008, 2011). However, the effects of this treatment on 
fruit quality, specifically on pulp softening, an important indicator of banana ripening, were 
not clearly investigated. Based on the results of the present study, the effects of hot air 
treatment can be assumed as a whole system because: 1. the treatment immediately 
inhibited respiration rate, thereby reducing metabolic activities; 2. the treatment induced 
stresses in banana pulp, possibly due to the immediate accumulation of HSP70 and HSP90 
after the treatment, which temporarily altered ethylene biosynthesis and induced cell-wall 
degradation as a plant defense function by altering the regular patterns of gene expression; 
3. the inhibition of the expression of MaACS1 and MaACO1 coincided with low ethylene 
production, thereby delaying ripening. Additionally, the induction of MaACS2 indicated that 
hot air treatment also led to pulp stress responses. The hot air treatment also reduces 
banana sensitivity to exogenous ethylene, which might be linked to the disruption of 
ethylene receptors (Pech et al., 2012); 4. peel de-greening was delayed, which might have 
been due to the treatment or to ethylene biosynthesis inhibition; 5. the treatment inhibited 
MaPME, MaPG, MaPL, MaExp1, and MaExp2 at the molecular level disturbing the activities 
of PME, PG, and PL. All these genes are ethylene-dependent, except MaPME, and the 
inhibitory effects of hot air on ethylene production might have indirectly inhibited banana 
fruit softening or delayed this process.  
  
 Our findings provide insight into the effects of hot air treatment at 50°C for 10 min 
on banana pulp, which is a promising postharvest technology treatment. This treatment 
also proved to prolong banana fruit shelf life, which would be beneficial for preserving fruit 
quality during transportation. 
 
